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HIGH SPEED FIRST PASS YIELD REPORT
PROGRAM AND METHOD

FIELD OF INVENTION

The present invention relates generally to semiconductor
manufacturing, and more particularly to a program and
method for generating a semiconductor test first pass yield
report.

BACKGROUND OF THE INVENTION

In the semiconductor industry there 1s a continuing trend
toward high line rate production of integrated circuit prod-
ucts. In order to achieve high quantity production as well as
quality assurance, there have been, and continue to be,
cfforts toward providing automated testing of production
parts as well as detailed analysis of test results. The pro-
duction of semiconductor integrated circuits typically
involves a multi-step manufacturing process in which
defects or errors may be introduced into a product at one or
more steps 1n the process. Manufacturing and process engi-
neers study the defect rates and product yields as well as the
efficiency associated with such multi-step manufacturing
processes and the individual steps therein, in order to
determine where changes 1in a process may improve the
product, reduce cost, save time, and the like. In particular,
the mitial or first run of a given manufacturing process needs
to be carefully scrutinized so that any necessary adjustments
may be made prior to approving the process for further
production.

Another trend in the semiconductor industry 1s the reduc-
fion of feature sizes and an increase 1n device density in
integrated circuit products. Such features may include the
width and spacing of interconnecting lines and the surface
geometry such as the corners and edges of various features.
The requirement of small features with close spacing
between adjacent features requires high resolution photo
lithographic processes. In general, lithography refers to
processes for pattern transfer between various media. It 1s a
technique used for integrated circuit fabrication in which, for
example, a silicon wafer 1s coated uniformly with a
radiation-sensitive film (e.g, a photoresist), and an exposing
source (such as ultraviolet light, x-rays, or an electron beam)
illuminates selected areas of the film surface through an
intervening master template (e.g., a mask or reticle) to
ogenerate a particular pattern. The exposed pattern on the
photoresist {ilm 1s then developed with a solvent called a
developer which makes the exposed pattern either soluble or
insoluble depending on the type of photoresist (i.e., positive
or negative resist). The soluble portions of the resist are then
removed, thus leaving a photoresist mask corresponding to
the desired pattern on the silicon wafer for further process-
Ing.

In addition to reduced feature sizes and device density
increases, the mtroduction of larger and larger wafers makes
defects 1n a single wafer potentially more costly than that of
a smaller wafer. Thus, as more components may be included
within a given high device density semiconductor wafer, and
as the size of the wafers increases, the detection of manu-
facturing process defects becomes more critical.
Accordingly, various inspection tools, such as those com-
mercially available from KL A-Tencor, Orbot, and Inspex,
have been developed to map and record wafer surface
features and other defects. The timely and thorough analysis
of test data obtained through such inspection equipment is
important for quality assurance as well as for achieving and

10

15

20

25

30

35

40

45

50

55

60

65

2

maintaining high production rates for such high density
semiconductor wafers.

Various testing instruments and equipment are typically
employed 1n the manufacture of semiconductor devices,
some of which may be made by different vendors. Each
piece of test equipment makes measurements of specific
features or performance 1ndicia 1n the manufactured devices.
For example, test equipment may be used to selectively
verily shorts and opens between various nodes 1n an inte-
orated circuit device. The correlation of the measured shorts
and opens 1n a given die or device within a semiconductor
waler with those of a known good device may be used to
indicate whether a device or circuit under test 1s defective.
Where a batch of such devices 1s processed according to a
multi-step manufacturing process, the yield of acceptable
products may be advantageously monitored by production
personnel 1in order to make necessary adjustments 1n one or
more steps 1n the process 1n order to minimizing defects and
down time.

Where a new or modified process 1s employed for the first
time, the yield results may be closely scrutinized. However,
the gathering of such first pass yield result data, and the
sorting of such 1nto useable form for engineering analysis
takes time, during which the process may be continued
(potentially at the risk of producing further defects), or the
process may be interrupted pending data analysis. Thus,
timely gathering, assembly, sorting, formatting, and calcu-
lation of such information 1s desirable. Heretofore, these
tasks have been largely performed manually. For instance,
process and manufacturing engineering personnel typically
download individual sets of raw data from various test
equipment into a spreadsheet computer software application.
Thereafter, unwanted data 1s manually deleted, and sorting,
reformatting, and computations are performed 1n order to
present the yield results in a useable form for engineering
analysis. Due to the increased cost of manufacturing down
time, as well as the increased cost of high density semicon-
ductor wafer defects, there remams a need for 1mproved
methods and systems for expeditiously generating yield
reports.

SUMMARY OF THE INVENTION

The present mvention provides a soltware macro or
program and methodology for automated generation of yield
reports. The invention finds particular utility 1n association
with the manufacture and testing of semiconductor inte-
orated circuits, although other applications are possible
within the scope of the invention. The invention further
includes a computer system for generating a yield report.
According to one aspect of the invention, there 1s provided
a method of generating a semiconductor manufacturing test
first pass yield report, which comprises obtaining raw data
from one or more workstream databases 1nto a spreadsheet
software application 1n a computer system, executing a
software macro for formatting and sorting the raw data, as
well as calculating final yield results, and generating a yield
report including the calculated final yield data. The method
may further comprise deleting data not required for gener-
ating the yield report, and calculating percentage of opens
and shorts data by package, wherein generating a first pass
yield report may further include using the calculated per-
centage of opens and shorts data.

According to another aspect of the mvention, the macro
may 1nclude computer-executable instructions for format-
ting the raw data, sorting the formatted data according to
type and/or category, deleting data not required for gener-
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ating the yield report, and sorting the remaining data accord-
ing to device package type using the software macro. In
addition, computer-executable instructions may be provided
for creating at least one worksheet 1n the spreadsheet soft-
ware application according to device package type using the
software macro, calculating final yield data by package, and
calculating percentage of opens and shorts data by package
using the software macro. The data may be downloaded
from one or more databases via a workstream server, and the
deleted data may include quality assurance lot information,
reliability lot information, returned lot information, corre-
lation summary information, and unwanted test type infor-
mation.

In accordance with still another aspect of the mvention,
there 1s provided a computer system for generating a semi-
conductor manufacturing test first pass yield report, which
includes a spreadsheet software application, means for
obtaining data from a workstream database, and a software
macro having computer-executable instructions for format-
ting and sorting the data as well as calculating yield results.

Yet another aspect of the invention includes a software
macro for generating a semiconductor manufacturing test
first pass yield report 1n a computer system. The macro
includes computer-executable instructions for formatting
raw data from a workstream database, sorting the formatted
data according to type, sorting the formatted data according
to category, deleting data not required for generating the
yield report, sorting the remaining data according to
package, creating at least one worksheet 1n the spreadsheet
software application according to package, calculating final
yield and percentage of opens and shorts data by package.
The macro may further include computer-executable
instructions for generating a first pass yield report including
the calculated final yield and percentage of opens and shorts
data, and for providing calculated final yield and percentage
of opens and shorts data for each worksheet. In addition, the
macro 1nstructions may provide for downloading the raw
data from a workstream server or directly from one or more
pieces of manufacturing test equipment, such as test han-

dlers and the like.

To the accomplishment of the foregoing and related ends,
the 1nvention comprises the features hereinafter fully
described and particularly pointed out in the claims. The
following description and the annexed drawings set forth 1n
detail certain 1llustrative aspects and implementations of the
imnvention. These are indicative, however, of but a few of the
various ways 1n which the principles of the invention may be
employed. Other objects, advantages and novel features of
the invention will become apparent from the following
detailed description of the invention when considered in
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A 1s a flow diagram illustrating an exemplary
method of generating a semiconductor manufacturing test
first pass yield report according to an aspect of the present
mvention;

FIG. 1B 1s a flow diagram further illustrating the exem-
plary method of FIG. 1A;

FIG. 2A 15 a flow diagram 1llustrating another exemplary
method of generating a semiconductor manufacturing test
first pass yield report 1n accordance with the invention;

FIG. 2B 1s a flow diagram further illustrating the exem-
plary method of FIG. 2A;

FIG. 2C 1s a flow diagram further illustrating the exem-
plary method of FIGS. 2A-2B;
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FIG. 2D 1s a flow diagram further illustrating the exem-
plary method of FIGS. 2A-2C;

FIG. 2E 1s a flow diagram further illustrating the exem-
plary method of FIGS. 2A-2D;

FIG. 2F 1s a flow diagram further illustrating the exem-
plary method of FIGS. 2A-2E;

FIG. 2G 1s a flow diagram further illustrating the exem-
plary method of FIGS. 2A-2F;

FIG. 3 1s a schematic diagram 1illustrating an exemplary
computer system 1n which various aspects of the mvention
may be carried out;

FIG. 4A 1s an 1llustration of exemplary raw data down-
loaded from a workstream database into a spreadsheet
software application 1n a computer system 1n accordance
with an aspect of the 1nvention;

FIG. 4B 1s an illustration of an exemplary software macro
being executed from within the spreadsheet application of
FIG. 4A according to the invention;

FIG. 4C 1s an 1illustration of sorted and formatted data in
the spreadsheet application of FIGS. 4A and 4B according to
another aspect of the invention; and

FIG. 4D 1s an illustration of an exemplary first pass yield
report generated 1n a computer system according to the
invention.

DETAILED DESCRIPTION OF THE
INVENTION

The following 1s a detailed description of the present
invention made 1n conjunction with the attached figures,
wherein like reference numerals will refer to like elements
throughout. The invention provides a software macro or
program and methodology for generating yield reports 1n a
useable form from raw data obtained from one or more test
instruments and/or equipment. The invention advanta-
ogeously employs the software macro 1n a computer system
for obtaining, editing, sorting, formatting data from such
devices, 1n addition to performing calculations and gener-
ating yield reports in a timely fashion. The macro may be
implemented, for example, 1n a computer software
application, such as a spreadsheet program, although other
applications and implementations are contemplated as
within the scope of the invention. In addition, while the
following 1llustrations and description are provided with
respect to the manufacture and testing of semiconductor
products, the mvention finds utility 1n other manufacturing
endeavors as well.

Referring now to the drawings, FIGS. 1A and 1B 1llustrate
an exemplary method 2 of generating a semiconductor
manufacturing yield report in accordance with an aspect of
the invention. The method may be performed, for example,
In a computer system via a macro or other software program
having computer-executable instructions for performing the
various method steps. Beginning at step 4, raw data 1s
obtained or downloaded from a workstream server in to the
computer system. As 1llustrated and described 1n greater
detail hereinafter, the workstream server may be advanta-
geously connected for communications with one or more
pieces of test equipment used 1n the manufacture of semi-
conductor wafers, and may further include a workstream
database having raw data therein. The data may be loaded,
for example, 1nto a spreadsheet or other software application
program residing 1n the computer system. Thereafter at step
6, a macro 1s executed, which may comprise computer-
executable instructions for performing one or more tasks.
The macro may be executed from within the software
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application, or externally. In accordance with the macro
instructions, the raw data 1s then formatted at step 8, and
sorted according to semiconductor device type and category
at steps 10 and 12, respectively.

Continuing at step 14, unneeded data and other extrane-
ous 1nformation may be deleted, which 1s not required for
generating the desired yield report. For instance, the macro
may delete quality assurance lot information, reliability lot
information, returned lot information, correlation summary

information, and unwanted test type information. The
remaining data 1s then sorted at step 16 according to semi-
conductor device package type (e.g., PD32, PL32, TS32,
SO44, TS48, FBB, and FBC package types). At step 18, one
or more worksheets (e.g., spreadsheet worksheet entities)
are created, which may correspond to the device package

types.
As 1llustrated further in FIG. 1B, the method 2 proceeds

at step 20 wherein final yield results or data are calculated
by package type. In addition, the percentage of opens and
shorts data may be calculated at step 22 by device package
type. Finally, at step 24, the desired yield report 1s generated,
which includes the final yield and percentage of opens and
shorts data calculated at steps 20 and 22, respectively. The
exemplary method 2 thus performs useful tasks formerly
done manually, which provide manufacturing and process
personnel and engineers with relevant report information in
a timely fashion. The invention thus reduces the time it takes
to analyze process performance results, which is particularly
important during first pass or initial production runs. The
carly availability of such yield results allows the process to
be continued after data analysis with minimal down time. In
addition, the invention allows a first pass process to be run
continuously with periodic report generation and analysis,
whereby the risk of producing a large amount of defective
product 1s minimized, due to the early availability of yield
data reports.

Referring now to FIGS. 2A-2G, another exemplary
method 100 1s 1llustrated 1n accordance with the present
invention, which may be carried out, for example, 1n a
computer system application program using a macro. In this
regard, 1t will be appreciated that the invention further
comprises a macro with computer-executable instructions
for performing the steps of the exemplary methods 2 and
100. Beginning at step 102, raw test data 1s obtained from a
workstream database (e.g., residing in a workstream server
or other test equipment), which is then formatted at step 104
to conform to a spreadsheet software application program
(e.g., excel, quattro). Unused columns may then be deleted
at step 106 and unused or unnecessary rows may be deleted
at step 108 (e.g., correlation information, lot information,
and the like). In addition, double print out summary infor-
mation may be deleted at step 110, after which data may be
calculated for normal tests and retests at step 112.

Continuing at step 114, data 1s copied from a reject sheet
to a calculation sheet, after which normal and final data 1s
calculated at step 116. Retest rows are then deleted at step
118. At step 120, a worksheet 1s added for a PD32 package
type, where after the calculation sheet to which data was
copied at step 114 1s copied to the PD32 worksheet at step
122. Referring also to FIG. 2B, the method 100 proceeds at
step 130 wherein the first row in the PD32 worksheet is
tested to determine whether the data therein relates to a
PD32 package type device. If not, the row 1s deleted at step
132, and if so, the next row 1s checked at step 134. The
method proceeds 1n this fashion through steps 130, 132, and
134 until 1t 1s determined at decision step 136 that all the data
rows have been tested. Once all the rows have thus been
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tested and only those rows relating to the PD32 package type
remain 1n the PD32 worksheet, the first pass final yield data
and the percentage of opens and shorts data are calculated at

step 138.

A similar methodology 1s then applied at steps 140-160
with respect to PL32 device package type data. At step 140,
a worksheet 1s added for the PL32 device package type, to
which the calculation sheet (step 114) is copied at step 142.
Method 100 then proceeds through steps 144, 146, 148, and
150 to delete data rows 1n the PL.32 worksheet which do not
include data for PL32 package type devices. Referring as
well to FIG. 2C, once all such data rows have been removed,
the first pass final yield data and percentage data for opens

and shorts are calculated for the PL32 package devices at
step 160.

Proceeding with steps 162-174 for the TS32 device
package type, method 100 further includes adding a work-
sheet for T'S32 package type data at step 162 and copying the
calculation sheet to the TS32 worksheet at step 164.
Thereafter, the data rows 1n the TS32 worksheet are tested
at step 166, and those rows which have data for other
package types are deleted at step 168. Proceeding in this
fashion through steps 166, 168, 170, and 172, until all rows
have been tested, the method 100 continues at step 174
wherein the first pass final yield data and percentage data for
opens and shorts are calculated for the TS32 package type
devices.

At step 176, a worksheet 1s added to the spreadsheet
application for SO44 package type device data. The calcu-
lation sheet 1s then copied to the SO44 package worksheet
at step 178. Referring also to FIG. 2D, the data rows 1n the
S0O44 package worksheet are then tested at decision step
180, with rows having data for other package type devices
being deleted at step 182. Proceeding 1n this fashion through
steps 180, 182, and 184, the method 100 continues until all
the data rows have been tested at step 186. Thereafter, the
first pass final yield and opens and shorts data are calculated

at step 188.

At this point 1t will be noted that the 1nvention 1s appli-
cable as well to manufacturing situations 1n which devices of
a given package type are processed or tested in more than
onc piece of equipment, which may be from different
vendors. For example, 1n the exemplary method 100, pro-
visions are made for generating separate yield report work-
sheets for devices of package type TS48 which are tested in
Delta-flex brand test handler (e.g., steps 190-210) as well as
for TS48 devices tested 1n an Advantest brand test handler
(e.g., steps 212-232). In this regard, it will be appreciated
that the invention 1s applicable to any number of test devices
providing data, which may be connected in a network (e.g.,
local area network (LAN), or wide area network (WAN)), or
which may otherwise be adapted to provide data for down-
loading to a computer system 1n which the methods and
macros of the invention may be implemented.

Confinuing at step 190, a worksheet 1s added for TS48
package devices processed 1n a Delta handler, into which the
calculation sheet 1s copied at step 192. The rows of data 1n
the TS48 Delta worksheet are then tested at steps 194 and
198, whereby rows having data for devices other than TS48
devices from the Delta handler are deleted at step 196.
Proceeding in this fashion, decision step 200 determines that
all rows have been checked. Thereafter, referring also to
FIG. 2E, the remaining data rows 1n the TS48 Delta package
worksheet are again tested at steps 202 and 206, with rows
of data other than that generated in the Delta brand handler
being deleted from the worksheet at step 204. Once all such
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data rows have been deleted at step 208, the first pass yield
and opens and shorts data is calculated at step 210 for the
1TS48 package devices processed 1n the Delta brand handler.

It will be appreciated that the steps 202, 204, and 206 arc
provided to include TS48 device package data for devices
processed 1n the Delta brand test handler and to selectively
exclude data for other than the Delta handler (e.g., TS48
package devices processed in an Advantest brand handler).
In addition, those skilled 1n the art will appreciate that other
methods and macros are conceivable within the scope of the
invention to selectively include and/or exclude certain data
according to the formatting and information configuration
desired for a yield report.

The method 100 then continues 1n similar fashion at steps
212-232 with respect to TS48 package type devices pro-
cessed 1n an Advantest brand test handler. Beginning at step
212, a worksheet 1s added for TS48 devices processed 1n the
Advantest handler, and the calculation sheet 1s copied
thereto at step 214. Thereatter, rows of data for other than
1TS48 package type devices are removed via steps 216, 218,
220, and 220, 1n similar fashion to steps described above.
Referring also to FIG. 2F, rows of data for other than devices
processed 1n the Advantest handler are then removed via
steps 224, 226, 228, and 230. First pass yield and shorts and
opens data are then calculated at step 232 for the TS48
package devices processed 1 the Advantest handler.

The exemplary method 100 then continues at step 234
where a worksheet 1s added for FBB package type, where
after the calculation sheet to which data was copied at step
114 1s copied to the FBB worksheet at step 236. At step 238
the first row 1n the FBB worksheet 1s tested to determine
whether the data therein relates to an FBB package type
device. If not, the row 1s deleted at step 240, and 1f so, the
next row 1s checked at step 242. The method 100 proceeds
in this fashion through steps 238, 240, and 242 until 1t 1s
determined at decision step 244 that all the data rows in the
FBB worksheet have been tested. Once all the rows have
thus been tested and only those rows relating to the FBB
package type remain, the first pass final yield data and the
percentage of opens and shorts data are calculated at step

250 of FIG. 2G.

At step 252, a worksheet 1s added for a FBC package type,
after which the calculation sheet 1s copied to the FBC
worksheet at step 254. Method 100 then continues at step
256 where the first row 1n the FBC worksheet 1s tested to
determine whether the data in the row relates to an FBC
package type device. If not, the row 1s deleted at step 258,
and 1f so, the next row 1s checked at step 260. The method
proceeds 1n this fashion through steps 256, 258, and 260
until it 1s determined at decision step 262 that all the data
rows have been tested. Once all the rows have thus been
tested and only those rows relating to the FBC package type
remain 1n the FBC worksheet, the first pass final yield data
and the percentage of opens and shorts data are calculated at

step 264.

The exemplary methods 2 and 100 illustrated and
described above thus provide an efficient automated manner
of obtaiming raw data from a workstream database, execut-
ing a software macro 1n a computer system, including
formatting the raw data, sorting the formatted data, and
calculating final yield data by package. In addition the
method automatically generates a first pass yield report
including the calculated final yield data. However, it will be
appreciated that other methods and macros are possible
within the scope of the invention. The methods and macros
according to the invention may be advantageously employed

10

15

20

25

30

35

40

45

50

55

60

65

3

In a computer system 1n association with a software appli-
cation program, such as a spreadsheet, although other 1imple-
mentations are possible. An exemplary system will herein-
after be described 1n which the invention may be practiced.

Referring now to FIG. 3, an exemplary computer system
300 1s 1llustrated, 1n which various aspects of the invention
may be carried out. The computer system 1ncludes a spread-
sheet software application program 302 and a software
macro 304, along with a processor, memory and user inter-

face (not shown). The computer system 300 is adapted to
interface with a workstream server 310 having a workstream
database 312 via a communications medium 314 (e.g.,
RS232 connection, internet connection, network connection,
and the like), whereby raw data (not shown) may be
obtained or downloaded from the database 312 into the
computer system 300 for processing according to the macro

304.

The server 310 1s connected via a network 320 to com-
municate with one or more pieces of test equipment, from
which raw test data may be obtained and buffered in the
database 312. The network 320 may be any type of network
(e.g., local area network (LAN), wide area network (WAN))
as are known, whereby the server may obtain such raw test
data from a measurement nstrument 330, and/or one or
more test handlers 332, 334, and 336. As described above,
the test handlers 332, 334, 336, as well as the measurement
instrument 330 may be of different vendor origin, providing
raw test result data in disparate formats. The exemplary
macro 304 as well as the methodologies described above
may be adapted to compensate for the disparate data for-
matting from the test equipment in automatically generating
final yield reports for analysis by manufacturing and other
personnel, 1n accordance with the 1nvention. In this regard,
the data from individual pieces of test equipment (e.g., 330,
332, 334, and/or 336) may be provided thereby to the
workstream server 310, which then stores or buffers such
data 1n the database 312 for subsequent downloading to the
computer system 300 according to the macros and method-
ologies of the invention.

Although the server 310 may advantageously obtain data
from the test equipment 330-336 for downloading to the
computer system 300, the computer system 300 may further
be directly connected to the network 320 via connection 340,
or otherwise be adapted to communicate directly with one or
more such pieces of test equipment. In this manner, raw test
data may be obtained directly from the test equipment for
processing and report generation according to another aspect
of the invention. Moreover, the computer system 300 may be
located remotely from the test equipment 330-336, for
example, using the internet or other remote access commu-
nications mediums for obtaining data therefrom. The use of
the macro 304 for automatically obtaining, sorting,
formatting, and editing such raw data, as well as calculating
yield and other performance measures, provides significant
fime and cost savings over prior methods and systems,
wherein manufacturing personnel would gather data from
individual machines and perform such sorting, formatting,
and computational tasks manually before yield analysis
could begin.

Referring now to FIGS. 4A—4D, an exemplary set of raw
data 400 1s 1llustrated, which may be obtained from one or
more pieces of test equipment (e.g., 330-336 of FIG. 3) in
accordance with the invention. The data may be obtained,
for example, via a download of such information from the
database 312 of workstream server 310 to the spreadsheet
software application program 302 of computer system 300.

In FIG. 4B, a macro (e.g., macro 304 of FIG. 3) may be
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executed from within the spreadsheet application, for
example, via a pop-up window user interface 402. The
macro then sorts and formats the raw data set 400 of FIG.
4A, 1n order to obtain sorted and formatted data 404 in the
spreadsheet application, as 1llustrated in FIG. 4C. Thereafter,
one or more first pass yield reports may be generated from
the sorted and formatted data 404, as 1llustrated in FIG. 4D.

As shown, the report may include separate spreadsheet
worksheets for individual device package types (e.g., PD32,

PL32, TS32, SO44, TS48, FBB, and FBC package types),
and may further separate similar package type data accord-
ing to devices processed by different pieces of test equip-
ment (e.g., TS48 package type devices processed in Delta
and Advantest brand test handlers, as 1llustrated and
described above). It will be appreciated that the macro may,
but need not be executed from within another software
application program, and further that many report styles and
formats other than those specifically illustrated herein are
possible and considered to fall within the scope of the
present mvention.

Although the mvention has been shown and described
with respect to one or more 1mplementations, equivalent
alterations and modifications will occur to others skilled 1n
the art upon the reading and understanding of this specifi-
cation and the annexed drawings. In particular regard to the
various functions performed by the above described com-
ponents (assemblies, devices, circuits, etc.), the terms
(including a reference to a “means”) used to describe such
components are intended to correspond, unless otherwise
indicated, to any component which performs the specified
function of the described component (i.e., that is function-
ally equivalent), even though not structurally equivalent to
the disclosed structure which performs the function in the
herein 1llustrated exemplary implementations of the 1nven-
tion. In addition, while a particular feature of the imvention
may have been disclosed with respect to only one of several
implementations, such feature may be combined with one or
more other features of the other implementations as may be
desired and advantageous for any given or particular appli-
cation. Furthermore, to the extent that the term “includes” 1s
used 1n either the detailed description and the claims, such
term 1s 1ntended to be inclusive 1in a manner similar to the
term “comprising.”

What 1s claimed 1is:

1. Amethod of generating a semiconductor manufacturing
yield report, comprising:

downloading raw data from at least one workstream

database 1nto a spreadsheet software application 1n a
computer system, wherein the downloading raw data
from at least one workstream database comprises
downloading the raw data from a workstream server;

executing a software macro in the computer system,

comprising:

formatting the raw data using the software macro;

sorting the formatted data according to type using the
software macro;

sorting the formatted data according to category using
the software macro;

deleting data not required for generating the yield
report;

sorting the remaining data according to package type
using the software macro;

creating at least one worksheet 1n the spreadsheet
software application according to package type using
the software macro;

calculating final yield data by package type using the
software macro; and
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calculating percentage of opens and shorts data by
package type using the software macro; and

generating the yield report comprising the calculated final

yield and percentage of opens and shorts data.

2. The method of claam 1, wheremn deleting data not
required for generating the yield report comprises deleting
quality assurance lot information, deleting reliability lot
information, deleting returned lot information, deleting cor-
relation summary information, and deleting unwanted test

type information.

3. The method of claim 1, wherein generating the yield
report comprises providing calculated final yield and per-
centage of opens and shorts data for each worksheet accord-
ing to package type.

4. The method of claim 3, wherein deleting data not
required for generating the yield report comprises deleting
quality assurance lot information, deleting reliability lot
information, deleting returned lot information, deleting cor-
relation summary information, and deleting unwanted test
type information.

5. The method of claim 4, wherein downloading raw data
from at least one workstream database comprises download-
ing the raw data from a workstream server.

6. A computer system for generating a semiconductor
manufacturing yield report, comprising;

a spreadsheet software application;

means for downloading raw data from at least one work-
strecam database 1nto the spreadsheet software
application, the means for downloading raw data from
at least one workstream database comprises means for
downloading the raw data from a workstream server;
and

a software macro having computer-executable instruc-

tions for:

formatting the raw data;

sorting the formatted data according to type;

sorting the formatted data according to category;

deleting data not required for generating the yield
report;

sorting the remaining data according to package type;

creating at least one worksheet m the spreadsheet
software application according to package type;

calculating final yield data by package type; and

calculating percentage of opens and shorts data by
package type.

7. The computer system of claim 6, wherein the software
macro further comprises computer-executable instructions
for generating a yield report comprising the calculated final
yield and percentage of opens and shorts data.

8. The computer system of claim 7, wherein the computer-
executable instructions for generating the first pass yield
report comprises computer-executable instructions for pro-
viding calculated final yield and percentage of opens and
shorts data for each worksheet according to package type.

9. The computer system of claim 8, wherein the computer-
executable instructions for deleting data not required for
ogenerating the yield report further comprises computer-
executable 1nstructions for deleting quality assurance lot
information, deleting reliability lot information, deleting
returned lot information, deleting correlation summary
information, and deleting unwanted test type information.

10. The computer system of claim 9, wherein the means
for downloading raw data from at least one workstream
database comprises means for downloading the raw data
from a workstream server.

11. The computer system of claim 6, wherein the
computer-executable instructions for deleting data not




US 6,546,523 B1

11

required for generating the yield report further comprises
computer-executable instructions for deleting quality assur-
ance lot mnformation, deleting reliability lot information,
deleting returned lot information, deleting correlation sum-
mary information, and deleting unwanted test type informa-
fion.

12. A software macro for generating a semiconductor
manufacturing pass yield report 1n a computer system,
comprising computer-executable instructions for:

formatting raw data from a workstream database;
the

the
deleting data not required for generating the yield report;

sorting, formatted data according to type;

sorting formatted data according to categorys;

sorting the remaining data according to package type;

creating at least one worksheet 1in the spreadsheet soft-
ware application according to package type;

calculating final yield data by package type; and

calculating percentage of opens and shorts data by pack-

age type;

wherein the computer-executable instructions for down-

loading raw data from at least one workstream database
comprises computer-executable mstructions for down-
loading the raw data from a workstream server.

13. The macro of claim 12, further comprising computer-
executable mstructions for generating a yield report com-
prising the calculated final yield and percentage of opens
and shorts data.

14. The macro of claim 13, wherein the computer-
executable instructions for deleting data not required for
ogenerating the yield report comprises computer-executable
instructions for deleting quality assurance lot information,
deleting reliability lot mformation, deleting returned lot
information, deleting correlation summary information, and
deleting unwanted test type information.

15. The macro of claim 13, wherein the computer-
executable instructions for generating the first pass yield
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report comprises computer-executable instructions for pro-
viding calculated final yield and percentage of opens and
shorts data for each worksheet according to package type.

16. The macro of claim 15, wherein the computer-
executable instructions for downloading raw data from at
least one workstream database comprises computer-
executable mstructions for downloading the raw data from a
workstream server.

17. The macro of claim 12, wherein the computer-
executable instructions for deleting data not required for
ogenerating the yield report comprises computer-executable
instructions for deleting quality assurance lot information,
deleting reliability lot information, deleting returned lot
information, deleting correlation summary information, and
deleting unwanted test type information.

18. In a computer system, a method for generating a yield
report, comprising:

obtaining raw data from a piece of test equipment com-

prising downloading the raw data from a workstream
SETVET;

executing a software macro 1n the computer system,
comprising:
formatting the raw data;
sorting the formatted data; and
calculating final yield data by package type; and

generating the yield report comprising the calculated final

yield data.

19. The method of claim 18, further comprising deleting
data not required for generating the yield report.

20. The method of claim 18, further comprising calculat-
ing percentage of opens and shorts data by package type,
wherein generating the yield report further comprises using
the calculated percentage of opens and shorts data.
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